Synergism between environmental lighting and taurine depletion in causing photoreceptor cell degeneration.
Experiments were conducted to examine the possible interaction between retinal taurine depletion and environmental lighting in causing photoreceptor cell degeneration. Albino rats were raised from birth in either dim (2 lx) or relatively bright (300 lx) cyclic light. Beginning at weaning, half the animals from both light environments were taurine-depleted by treating them for 10 weeks with guanidinoethyl sulfonate as a 1% solution in their drinking water. The remaining animals were given ordinary tap-water and served as controls. In the 2 lx light environment, taurine depletion caused a decrease in electroretinogram (ERG) a- and b-wave amplitude of 36 and 46%, respectively; however, no photoreceptor cells were lost in this group. Tap-water controls kept in the 300 lx light environment had a 59- and 43% decrease in ERG a- and b-wave amplitude, respectively, and a 21% reduction in the number of photoreceptor cells. In contrast to the other groups, animals that were taurine-depleted in the 300 lx environment showed a marked retinal degeneration. ERG a- and b-wave amplitude was decreased by 94- and 89% respectively and there was a 62% loss of photoreceptor cells. The greatest cell loss occurred in the central superior region of the retina, in which the outer nuclear layer was typically reduced to one to two rows of nuclei. The results of a two-way analysis of variance applied to the data indicated that the effects of taurine depletion on the retina were greater in the 300 lx as compared with the 2 lx environment in terms of loss of photoreceptor cells and reduction in log ERG a- and b-wave amplitude. These findings demonstrate a synergism between environmental lighting and taurine depletion in causing photoreceptor cell degeneration.